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(57) Abstract: 

PURPOSE: To achieve that the circuit is provided with a 
function which can simultaneously supply a current to 
both a battery and a load circuit by a method wherein a 
charging current to a secondary battery is controlled 
according to the difference between a current value 
supplied to a load from an AC/DC converter and a current 
value which can be output from the AC/DC converter. 

COr^lIUI^^^ supplies a 

current to a secondary battery 15 and a load circuit 7. 
At 1his time, the current supplied to the load circuit 7 
from the AC/DC converter 1 is detected by a current 
detection circuit 5, the current which has been detected 
is compared with the maximum output current of the 
AC/DC converter 1 at a charging control circuit 14 P and 
a charging current to the secondary battery 15 is 
controlled according to the difference. Consequently, 
the maximum charging current which can be output from 
the AC/DC converter 1 can be set to a value which is 
larger out of the maximum load current of the load 
circuit 7 and the maximum charging current of the 
secondary battery 15. Thereby, the AC/DC converter 1 
can be constituted to be small-sized, lightweight and at 
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(54) CHARGING CONTROL CIRCUIT FOR BATTERY 

(57) [Abstract] 

[Object] To provide a charging control circuit of a battery 
provided with an AC /DC converter having the function of 
simultaneously supplying current to both the battery and 
load circuit and able to be configured small, light and 
inexpensively. 

[Constitution] When current is supplied from the AC/DC 
converter, the circuit detects the current value supplied 
from the AC/DC converter to the load circuit, monitors the 
transition of a load circuit to the power consumption 
reduction mode, and controls the charging current of the 
secondary battery in accordance with the extra margin of 
the output current of the AC/DC converter. 

[CLAIMS] 

[Claim 1] A charging control circuit of a battery 
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characterized by being provided with an AC/DC converter, at 
least one load circuit, a chargeable secondary battery for 
supplying current to the load circuit, and a charging 
controlling means for detecting a current value supplied 
from the AC /DC converter to the load circuit, obtaining the 
difference between the detected current value and the 
current value able to be output from the AC/DC converter, 
and controlling the charging current to the secondary 
battery in accordance with that value. 

[Claim 2] A charging control circuit of a battery as set 
forth in claim 1, wherein the maximum current about to be 
output by said AC/DC converter is the larger of the maximum 
load current of the load circuit or the maximum charging 
current of the secondary battery. 

[Claim 3] A charging control circuit of a battery 
characterized by being provided with an AC/DC converter, at 
least one load circuit formed so as to be able to shift to 
a power consumption reduction mode and outputting a signal 
when shifting to the power consumption reduction mode, a 
chargeable secondary battery supplying current to the load 
circuit, and a charging controlling means for controlling 
the charging current supplied from the AC/DC converter to 
the secondary battery in accordance with said signal. 
[Claim 4] A charging control circuit of a battery as set 
forth in claim 3, wherein the maximum current about to be 
output by said AC/DC converter is the larger of the maximum 
load current of the load circuit or the maximum charging 
current of the secondary battery. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Utilization in Industry] The present invention 
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relates to a charging control circuit of a battery, more 
particularly relates to a charging control circuit of a 
battery suitable for on the one hand supplying a current 
output from an AC/DC converter to a load and on the other 
hand supplying a current output from an AC /DC converter to 
a battery for charging . 
[0002] 

[Prior Art ] In the prior art, as described in Japanese 
Patent Publication (A) No. 63-3626, Japanese Patent 
Publication (A) No . 61-266032, etc . , when current output 
from an AC/DC converter is supplied to a load circuit, the 
AC /DC converter and battery are separated, while when 
conversely current output from the AC/DC converter is 
supplied to the battery for charging, the load circuit is 
separated from the AC/DC converter. 

[0003] 

[Problem to be Solved by the Invention] In said prior art, 
the AC /DC converter is configured to supply current to one 
of the battery and the load circuit . Therefore, the AC /DC 
converter need only be one which has the ability to supply 
the larger of one of the maximum charging current to the 
battery or the maximum load current to the load circuit. 
The AC/DC converter may therefore be configured small in 
size, light in weight , and cheaply . 

[ 0004 ] However, in recent applications of use, like with 
portable computers, frequently the AC/DC converter 
simultaneously supplies both the charging current and load 
current to charging the built-in battery. In such an 
application, the AC/DC converter must have the ability to 
supply current to both of the battery and the load circuit, 
a large capacity AC/DC converter becomes necessary, and 
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therefore the AC/DC converter could not be made small, 
light, and inexpensive. 

[0005] The present invention was made in order to solve 
these problems in the prior art and has as its object the 
provision of a charging control circuit of a battery 
provided with an AC/DC converter having the function of 
simultaneously supplying current to both the battery and 
load circuit and able to be configured small, light and 
inexpensively. 
[0006] 

[Means for Solving the Problem] Further, the first charging 
control circuit of a battery of the present invention is 
characterized by being provided with an AC/DC converter, at 
least one load circuit, a chargeable secondary battery for 
supplying current to the load circuit, and a charging 
controlling means for detecting a current value supplied 
from the AC/DC converter to the load circuit, obtaining the 
difference between the detected current value and the 
current value able to be output from the AC/DC converter, 
and controlling the charging current to the secondary 
battery in accordance with that value. 

[0007] Further, the second charging control circuit of a 
battery of the present invention is characterized by being 
provided with an AC/DC converter, at least one load circuit 
formed so as to be able to shift to a power consumption 
reduction mode and outputting a signal when shifting to the 
power consumption reduction mode, a chargeable secondary 
battery supplying current to the load circuit, and a 
charging controlling means for controlling the charging 
current supplied from the AC/DC converter to the secondary 
battery in accordance with said signal. 
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[0008] 

[Mode of Ope ration] According to the first charging control 
circuit of a battery of the present invention, the AC /DC 
converter supplies current to the secondary battery and the 
load circuit. At this time, the circuit detects a current 
supplied from the AC/DC converter to the load circuit, 
compares it with the maximum output current of the AC /DC 
converter, and controls the charging current to the 
secondary battery in accordance with the difference. 
Therefore, it is possible to set the maximum current able 
to be output by the AC/DC converter to the larger of the 
maximum load current of the load circuit or the maximum 
charging current of the secondary battery and to configure 
the AC/DC converter small, light, and inexpensively. 

[0009] Further, according to the second charging control 
circuit of a battery of the present invention, the charging 
controlling means controls the charging current to the 
secondary battery in accordance with a signal informing the 
entry into the power consumption reduction mode output from 
the load circuit. Therefore, it is possible to set the 
maximum current able to be output by the AC/DC converter to 
the larger of the maximum load current of the load circuit 
or the maximum charging current of the secondary battery 
and to configure the AC/DC converter small, light, and 
inexpensively. 

[0010] 

[Embodiments] Next, embodiments of the present invention 
will be explained. FIG. 1 is a circuit diagram showing a 
first embodiment of the present invention. Reference 
numeral 1 indicates an AC/DC converter, 2 an input side 
power source feed line, 3, 4 reverse flow prevention diode, 
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5 a current detection circuit for detecting current 
fluctuations of the load current, 6 a load side power 
source feed line, 7 a load circuit, 8, 9, and 10 charging 
current control resistances for controlling the charging 
current of the secondary battery, 11, 12, and 13 charging 
control transistors for turning on/off the charging current 
of the secondary battery, 14 a charging control circuit for 
controlling the charging control transistors 11, 12, and 
13, and 15 a secondary battery. Here, the AC/DC converter 1 
may be configured detachable or may be configured built in 
the charging control circuit . 

[0011] Next, the operation of said first embodiment will be 
explained. When current is supplied from the AC/DC 
converter 1, the load current is supplied from the AC/DC 
converter 1 through the input side power source feed line 
2, the diode 3, the current detection circuit 5, and the 
load side power source feed line 6 to the load circuit 7. 
The current detection circuit 5 constantly monitors said 
load current and conveys current fluctuations of the load 
current due to the operating state of the load circuit 7 to 
the charging control circuit 14 . The charging control 
circuit 14 compares the current value of the load current 
transmitted from the current detection circuit 5 and the 
current supply capability of the AC/DC converter 1. When 
there is extra margin in the current supply capability of 
the AC/DC converter 1, in accordance with the extra margin, 
one of the charging control transistors 11, 12, and 13 or 
the charging control transistors 11, 12, and 13 in suitable 
combination are turned on and a charging current is sent to 
charge the secondary battery 15. Therefore, a battery 
circuit comprised of the charging current control 
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resistances 8, 9, and 10 and the charging control 
transistors 11, 12, and 13 can give various charging 
current values by suitably setting and turning on the 
transistors 11, 12, and 13. 

[0012] Here, by suitably setting the values of the 
resistances 8, 9, 10, etc. in accordance with the range of 
resistance value taken by the load circuit 7, for example, 
the resistance of the load circuit 7 becomes large for an 
instant. When a large load current is required, it is 
possible to supply it from the AC/DC converter 1 through 
the diode 3 and the current detection circuit 5 without 
supplying insufficient load current from the secondary 
battery 15 through the diode 4. Due to this, the current 
detection circuit 5 can accurately detect the current 
flowing from the AC/DC converter 1 to the load circuit 7 
and the excess current from the AC/DC converter 1 is 
supplied to the secondary battery 15. 
[0013] Note that when the AC/DC converter 1 is not 
connected or when current is not supplied from the AC/DC 
converter 1, the load current passes through the diode 4 
and the load side power source feed line 6 and is supplied 
to the load circuit 7. Further, in said first embodiment, 
needless to say, there may be a plurality of load circuits 
7. 

[0014] Next, a second embodiment of the present invention 
will be explained. FIG. 2 is a circuit diagram showing a 
second embodiment of the present invention, wherein 21 
indicates a current detection resistance for detecting the 
current flowing through the load circuit 7, 22 indicates a 
microprocessor with an analog/digital converter (below, 
abbreviated as an "A/D converter") , 23 a resistance for 
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controlling the current flowing through the secondary 
battery 15, 24 a transistor for controlling the current 
flowing through the secondary battery 15, 25 an operational 
amplifier, and 2 6 a thermistor for detecting the 
temperature of the secondary battery 15. Note that in FIG. 
2, parts the same as those of the first embodiment shown in 
FIG. 1 are assigned the same reference numerals. 
[0015] Next, the operation of said second embodiment will 
be explained. The microprocessor 22 with an A/D converter 
constantly measures the voltage across the two ends of the 
current detection resistance 21 and detects the current 
value of the load current flowing through the load circuit 
7 . Next, the microprocessor 22 with an A/D converter 
compares the current value of the detected load current and 
the current supply capability of the AC/DC converter 1 and, 
when there is leeway in the current supply capability of 
the AC /DC converter 1 , transmits a signal to the 
operational amplifier 25 so as to make the excess current 
the charging current of the secondary battery 15 . The 
operational amplifier 25 changes the base current of the 
transistor 2 4 in accordance with the signal transmitted 
from the microprocessor 22 with an A/D converter so that 
the charging current flows. 

[0016] Here, the microprocessor 22 with an A/D converter 
also compares said charging current and the maximum 
allowable charging current of the battery and, when said 
charging current exceeds the maximum allowable charging 
current of the battery, sends a signal to the operational 
amplifier 25 so as to make the value of the maximum 
allowable charging current of the battery the charging 
current of the secondary battery 15. 
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[0017] Further, the microprocessor 22 with an A/D converter 
detects the voltage of the secondary battery 15 and the 
temperature of the secondary battery 15 by the thermistor 
26 and, when said voltage or temperature reaches a certain 
limit, sends a signal to the operational amplifier 25 so as 
to stop the charging of the secondary battery. Note that in 
said second embodiment, instead of the current detection 
resistance 21, it is also possible to use a coil to detect 
the load current flowing through the load circuit 7. The 
rest of the operation is the same as that of the first 
embodiment, so an explanation will be omitted. 
[0018] Next, a third embodiment of the present invention 
will be explained. FIG. 3 is a circuit diagram showing a 
third embodiment of the present invention, wherein 16 
indicates an operating unit monitoring circuit for 
monitoring the operation of the load units 17 to 20 and 
where 17, 18, 19, and 20 indicate load units having the 
function of shifting to a power consumption reduction mode 
when not active and outputting the shift to the mode as a 
mode signal. Note that, in the third embodiment shown in 
FIG. 3, parts the same as those of the first embodiment 
shown in FIG. 1 and explanations are omitted. 
[0019] Next, the operation of said third embodiment will be 
explained. The operating unit monitoring circuit 16 
monitors the operation of the load units 18 to 20. When 
there is any load unit entering the power reduction mode, 
it turns on the corresponding one of the charging control 
transistors 11, 12, and 13 in accordance with the amount of 
reduction of current of the load current shifting to the 
power consumption reduction mode or suitably turns on the 
charging control transistors 11, 12, and 13 in combination 
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and supplies a charging current to charge the secondary 
battery. Note that the rest of the operation is the same as 
in the first embodiment, so the explanation will be 
omitted. 

[0020] The third embodiment can be applied to a portable 
computer etc. That is, recent portable computers are 
designed to reduce the consumption currents of the not used 
load units in order to lengthen the operating times of the 
secondary batteries. In the normal usage state of a 
portable computer, all of the load units seldom operate for 
a long time together, so some leeway is formed in the 
current supply capability of the AC /DC converter. 
Therefore, it is possible to sufficiently charge the built- 
in secondary battery by the excess supply capacity of the 
AC /DC converter. 

[0021] As explained above, according to the first to third 
embodiments, the AC/DC converter has a current supply 
capability of the larger of the maximum load current and 
maximum charging current (usually maximum load current > 
maximum charging current) and therefore can supply current 
simultaneously to both the load circuit and secondary 
battery. Therefore, it is no longer necessary to use a 
large capacity AC/DC converter able to supply a current 
combining the maximum load current and maximum charging 
current and possible to use an AC /DC converter with a small 
current supply capability able to be configured small, 
light in weight, and inexpensively. 

[0022] 

[Effect of the Invention] According to the present 
invention, the maximum output current of the AC/DC 
converter may be the larger of the maximum load current of 
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the load circuit or the maximum charging current of the 
secondary battery, so there is the effect that the AC /DC 
converter can be made smaller, lighter, and cheaper. 
Further, there is the effect that it is possible to charge 
the secondary battery even while using the load circuit. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] A circuit diagram showing a first embodiment of 
the present invention . 

[FIG. 2] A circuit diagram showing a second embodiment of 
the present invention. [FIG. 3] A circuit diagram showing a 
third embodiment of the present invention. [Description of 
Notations] 

1. ..AC/DC converter, 2. ..input side power source feed line, 3, 
4. ..diode, 5. ..current detection circuit, 6. ..load side power 
source feed line, 7. ..load circuit, 8, 9, 10. ..charging 
current control resistance, 11, 12, 13.. .charging control 
transistor, 14. ..charging control circuit, 15. ..secondary 
battery, 16. ..operating unit monitoring circuit, 17, 18, 19, 
20. ..load unit, 21. ..current detection resistance, 
22. ..microprocessor with analog/digital converter (A/D 
converter) , 23. ..resistance, 24. ..transistor, 25. ..operational 
amplifier, 26. ..thermistor. 
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[FIG. 1] 
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